Reduced XPC DNA repair gene mRNA levels in clinically normal parents of xeroderma pigmentosum patients.
Xeroderma pigmentosum group C (XP-C) is a rare autosomal recessive disorder. Patients with two mutant alleles of the XPC DNA repair gene have sun sensitivity and a 1000-fold increase in skin cancers. Clinically normal parents of XP-C patients have one mutant allele and one normal allele. As a step toward evaluating cancer risk in these XPC heterozygotes we characterized cells from 16 XP families. We identified 15 causative mutations (5 frameshift, 6 nonsense and 4 splicing) in the XPC gene in cells from 16 XP probands. All had premature termination codons (PTC) and absence of normal XPC protein on western blotting. The cell lines from 26 parents were heterozygous for the same mutations. We employed a real-time quantitative reverse transcriptase-PCR assay as a rapid and sensitive method to measure XPC mRNA levels. The mean XPC mRNA levels in the cell lines from the XP-C probands were 24% (P<10(-7)) of that in 10 normal controls. This reduced XPC mRNA level in cells from XP-C patients was caused by the PTC that induces nonsense-mediated mRNA decay. The mean XPC mRNA levels in cell lines from the heterozygous XP-C carriers were intermediate (59%, P=10(-4)) between the values for the XP patients and the normal controls. This study demonstrates reduced XPC mRNA levels in XP-C patients and heterozygotes. Thus, XPC mRNA levels may be evaluated as a marker of cancer susceptibility in carriers of mutations in the XPC gene.